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Tda sisap s^^rsss afflicts as astsissatsd 1% to 3% of 

tda gaaarai papalation ®n<l is diss to episadis upp«sr airway 

S adxtroatiaa ouring sl^P- Tdass afflictad with alanp apasa 
axaarisaea siasp f asga;antatian aad intsrsittsnt s ^ ^ a or 
aaarls asaplata saasstina af aartilatiaa during sXaup with 
pataat.ial.l ^ savaro dagraas^ ad a.jp snspalodin saturation ,K a 
faatarss way da traaalatad ai^aiaaiiy into dadiiitating dsptias 

U) slaaaiaaas, sonatas diaady tdaiaa s pslaaaary---ast ary dypurtaasian s 
anngastlaa daart failvra and sapaitivs diaf aaation < Otdaa 
sagsolsa af alaap apnss iaaiads right vaat.riaalaa dysiansiian 

s td < - - a . staal s n d a? s 

as mil a a da; Lag aap s and -as radaaaa as r^ri&l a#y^sm 

IS asnsiao. dypaasaaaslsnt slaap spfs« pstianta way da at riad for 
aasaasi.aa sartslity from tdssa faatsrs as wail as dy an slsvstsd 
risk far assidants wdila driving aad/oa oparatisg patantiailw 
nsagar-aas spaiaaant. , 

2© \ \ \ s \N N s \\ v v N 

adstaaatiaa in slang apaaa gaiiaats daaa sat asaa fails dafirsd, 
it is NN v s * tdat tda assdaaisw isaladas aitdar 

aaar-aa^a ar nssuta«„u ^d- -t wa 

^ s \ s s \\s o way 

sp iaaiada aaaaawiap af tda sapar airswg dsa ta saatiss fosass 
wives duning inssirattar^ tda affsat af gravity gulling tda 
t a a a a a d a a d t a s a a a r a tda a d a r y a a s s 1 wall, s s a / a a 1 a s a f d s . a 1 ? a- 1 



aOO hy| tOOt - 0\ n 

sxsooiaf ion aaiwaan obesity ana ana &p««M* is $xe»$$iy« soft 

i^i^s in tha antorxor and lateral anainh applies aoffirioat 

prwsars on inioraai strustisrss to s«rro» ihn airwsy , 

§ 

- 1 a rv * a - a \ o s ^ ; o a J a a : ^ a •? ^ r a o - f o r 

os v s x hnothan ssoda of 

5 v s- 9 x c a 1 j n ^uw v .i a a a & a h a * s a £ r a o t wa a t a $ a a p a p n o a 1 a 

with ooaaiharahia rish of paa1>-apar;st i vs morbidity if nat 
oortaiity. Phar««.^i©0 : i« thorapy bos in ponarai b&mn 
iiaappK>inti j pooioiiy u-; ? hfianta with worn than aailai slwp 

^O , X Ot* ^ V V 

15 that hava haan aaah «rs froqaont. Titan s noKiinai praoiitiamar a 
aoniinno to aaah non~int rnnivn aaahsa of tawwrlawat for alaop 
opnaa with high aaaooaa rat an and. hiph patiant aowpiianaa 
s w * x for nsa^pia N sas rlotinp to « 
^.i.ipo > !H>\u^ -a oaarnsa * 5 p|!>! n '\l - ; 

20 

haaant work in tho troataaot of alaop apnoa haa iooiahoa 
tha osa of oootinnana poaitina airway proaaooa CChap.Pl to 
ssn ^au« tha airway of tha potiani in a a sprao otato 

Oaring aioap,. For aaoapia ¥ h, a, patoot 4 $ S5S s i13 ana: woatralioa 
to ^laat OO a ^ ^ ai hatr O^aaww* aiaoo apaaa ^ «a»«nU n 
oa anntiaaooa ponitivo airway p>r#«**r# oppiiah within tha airway 
of tha patiant* 



Visa of iatorast is 03$, poisat 4 ,773,411 which Oisariaaas a 
aathoo aaP apparatoa for aaatilaiora traaiasat charootar:isao aa 
airway pre^syrs raiaaao vrrtxiatio.a aad which praaidra a 
aua&taotiallv oaaataat alrvatoa airway proaaare with pariodia 
5 short n I srs ^ x n\ a 

pfessij^* aaaaitasda ao lass faaa oaPiaat otaaaaphaaia praaaara. 



PaPiiaatiaas paataiaiag ta taa appiiaatxaa of 03PP la 
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The a^exeat xaaeataea eeataaapiaiea a naval aaa impraaase 
aetheb faa taeat^aat af *!*♦!» apaaa aa aaatl a a aoaal aathaaolaay 



The Invent iofi eeateaeiatex the treatment of vteae thro^h 

^i^' 1 U^n ^" pveeean^ ;X a . ^'vi ^«>Uiiit .dSsiip^V- 

l> M8s «w within tha upper airway of th® patient in a manner to 
prnsssntn dilation of the airway to thereee relieve unpen asrw^ 
5 nan to a tan during aleep. 

In ana ^ x of the trreentinn, peaateve prsss^re is 

v s ^ ate u at s s x U 
ieveia within the exrway of 1 he patient en that. the 
ID preaaare-"indeeea: fame applied to dilate the patient's airway 
La -s I t n r n e t ;al y a \ a r a a r * ; - es e 5 | a r >aa * § hi 1 a t i a a 

U !n > hsahrs - lowev s^np^r poa^thve peeee^rea ar^ w-^tlefeh 
by apeataaeene patient respiration with the higher ^ v 

preaaere Peine applied dorinp .aeapiration are the lower 
1 3 annsU n , x heio< W V V X n \ x f ^ 

The irvmUeea farther eanteaplatea a novel end issprov^d 
^ w x v Xx s 0 w- s n v <v ^ s * v x\ v v aaa 

isepravane aetaed ta preeide aleep apnea trentaaat. here 
10 ^aana f teat U . a flaw epnwato^ and an s - s^*s;^ aw\N 
e * n.te sX\ a> flaw af a a e-e*e \^ \t w 

pnaaeera tn tea airwap/ nf a patteai thronge e flea trane^eoer . 
The flaw traaedeeer generates aa oetpei signal ehrieh te than 
^ N ^ N v. ^ a*-, v a, the 

IP inatanta«vraa flaw rata af air la the patient. The 

nee ana only e xiana! iadi native wf tha sv«r.i??;« fio<v *v over 



to Pa a value r«piS«8tte§ a positive flow as : a spsxtam is 

xa a .aaai! ola^at <^rwt^ " r«|5.^\u. t ^ - 

H x x ^ x v v. ,x x v a r 

f aaah laakapa b*oa«*» t-h* soaraatioa of ail other oawpo«e«ts of 
flow svsf fima asost fes> aaaaotialPlp* saro sine® io?? pi rat. ion flow 
my si oqaaf aapiratioo flow aoiooa ovsr t;baa, that is, aver a 
portad of ti*« Iff* valuta of sir Praathod ia apaais tPo aolaoo 
of the pasea Praothaal aaia 

TO 

oath tha iaat aataaaaaa flaw xipoai aap ->Pa aaarae^ flaw 
rata a^aaal or a fad: fa an i^&ir sr laaf osxp 1 rat i a« Paaialaa s^Pala 
^r.-\ \v , ,v^^ aa^ i 1 Ovi^s- 

aaooparaa tha fapat aipaats aaa paooiPaa a aor raspoaPiaq hriva 
la a vx v & > tha 

< sstwf s a\Hi\ 5 U>* awa^x n v t K*», - r^ n v v n s x x ^ v % s 

N ^^-X X x X X SX \ \ - X. 0 N 

? f a a « N ~ ^ x a Px a , ^ a 1 \ v xxx ? o - < x p r a a a s 

alavatad prsssinap to tha atrwaf of tho pattoato $1 oilaalop, 

2P $ x x xxx X \ x \ xO ^ N 

roap t P a a s t f a a f 1 a a h a t s n p a a P x h a P a r > a i a « o t r a o I i a y t a ,> a 

v x xx x aa a |as at s v ^ s N >atrai to 

x Pa x N xn x a? ^ aha x x 

of tha patient, TPa patiaat'a a.irwap thoa ta oaiwtais-w-ai apaa Pa 

Pa ttaraatiap ; r aad laws ktaaaa al c aa afaioh ar® 

a xxx.x daaiap spoataaaaaa iahalataaa aao \ x xx 
-,xx oaat I x a! \ 



of pails sis ooonoi t«! Sdpp cP thss -Ktw., 

discomfort, £d?Ad ®«3Ki«$«& opaal prassa-a-aaa during both 

P v X , i 5 S; 

ptsa&^s of bf»«tlsiss *»> ! dxfticolto ia a.vdaltno- and tda 

?,<H^at>«n of aa xaf Iat;*a aaast, h«»v%? aa daoa d»t«rair!M 

x s aid asd story' a J 

aaaiataaoaa ia tdo adnsfi&y aaa olrvotosl aaairpi alaap praoadiaa 

1 0 n O v N OO t v OSS % 0 

daring aapiaatiao tiaaa daring iaanlratioa , Tdoa it Pallaata tdal 
tda ba-iavai td^ropo of our invention at cdaraotar tana 

aboaa ssaa da aaffiaiant to aaiatain pdartoaaol aoiaaay dori^o 
oxplnaPiao ovao tdoa^d tna arosaorr V a dar.iaa aspiration ia 

1 a oat aa dipd aa tdot aoadad to aaaintaia pdaoyrpaai pataaay daring 
inagiratioa . fa addltioa s aosaa patiaatn oaa- dava iaaraaaad 
oppar aaraap" r^aiatar^o nrsa^arsH* <P o >. 5 o§ ss^asnoatioa «id> 
h^O'P^sv va^y-j^ rna^1od-o\r <cooaapaos>ooa o^r snv^U^ 

a a tad dip 

aa iadalatiao taaa aliadiaatiap tda naad for global (indaiaiian aad 
sadaia x \ s j. - u v a« \ < \ 

apaliod daaiap <»x$rl,r«ti0« saaa ia root oaaaa approaod or 
x a N ^- ^* a ^ ■ n - -aa o« - tda 

* I s" wa $ a a: p 1 r a t aus a a ^ t a I a o a a . a t 

aa N \\ v s x N s ^a ^ 

aaacood^aa dda|P 
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hana boon JMHiisir^, and sooaa p*tl9irts on nanal CPA^ than hsv* 
OBaxflasnaly vxposcd to nooaoaaaaril.y high arxpir&tory 

P' «"«^e > as'Ki tbxsoraxoxr ^,sk x. * barest ratiw - Owe iimfiUw 

5 XV \*\ VxX\Vx \ xXX.OxxXx\ O ^XO v nX tO-n s x 

x\x in eanj amotion with n lownr aapiratary airvwiy ^ x\\ x 

OO S X X X ^X X x X S t X 0 

25% of tha patiant population %ahlah dnot> not toiaaaia OPAP 
^ %vx nso xx xx ;s ^ x ^ ^ t na N \ 5 th<s aatxx t 

Mi popo latino. 

ns has boon ootad h« rbonao .ha .a 1 b - *oas 
nob looosr proaanro aapnitabaa nan ho oootroll.no by spaotannotrx 

otioal nx x tiant t obia to 

OS N x x payoro naapiratiao rata and na]aoao< s boa baan 

alao ncus, tho invention ^^wpi8t»* antoaatio oo^panoation 

for x y -x <• N 5®kopa whana? rxni aoak hil J sir flaa \ 

o x ^ s x v o x y n 

x X x^ v sx x v sX x x x x X 

20 x Xx Ox x M xx X x\ xxx x xxx Xxx xxxx xXx x Xx 

x a far tba patiaot and aobanaaO oofaiy s comfort nob 
taloroooo v 

x xx x xxx xxx xx no 

fa \ * x x x -a x 



iaprovad .s^s ^ x whioh x aporadla w o o ^ to a nwei 



Another odjeot of tha invention is to provide a method aad 
a spparat^^ few testing *l«»p apaaa by application of altarrata.ly 
high aad law aafoitodaa of pressors in tft# airway of tha aatieat 
with fch* f>i 9 » and low wapai foaaa daiap wiitlatad dy 

taaaiooea 5 rssspira 

1© Another odjaat of the to provide ea opparataa 

for aooarotiaa altaoaate.ly hifd and low paoaaaro gaa flaw to a 
cooaaawa- of tha 30a witad too a,^aar aad lawar oroaa^ro fUaaa 
Pa 1 09 ao^troliad dy aowpariaoa of tde laataataeeoaa flow rata to 
tha gas roaaaawr with Ida average flew rata to too oeaaower, 

ta whists ovarapa flow rata awf laaiodo irakaaa frow Ida , ?:s t« s ami 
wherodd the appa^ataa aatoaaiaaaily eowpoaaatas far ayataw 
.daakaga* 



These aad othor odjeota aad faridar aevaotaaae of tha 
ad l^aaatiao will ae wore readila app^aoaotee aooo ^ni^rsUw of 
V » N ^ ^ \ r ^ Uw* ao^r n a a o w < r^s a x w . a >wwx 5. a 
wdied; 

d * v omo , \ * vwo^t \ 

2B arroroiap to tha ioataat loaaaaiea aoiao ia operadle aaoaaoiaa. 
to tha aatdaP of tha ioataat iraaotioei 
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«mlK*s§im®r$t ®f tha laaaotion; 

rm> 3 actio nsv ,k i aa h 

Computer of Fif , 2; ssas 

Fig. 4 is ^ frontal aiaaatiaa af a control paaal for th« 
apaarataa of this lw«tior! ( 

Taaaa is yesaraU.y indicated at SO ia Fig, f aa apparatus 
10 aasordiaa ta oss prssaatiy paafarrad aasbadiaioat of tha instasi 
iaaaatloa aad sn<sws> la lha tor* a > ; o faratiorsi PloaS-i aiisp^-aa 
ippaaa I apa aaa t« N * N ^ is 

aaathaa aapact of tsa iastaat iaaaatiaa far 4sl.Jvaa.taa brasthiaa 
■cpsx sara ^ . x xx ^ cH*l^ti,v. , ^ ^ v »a \ 

15 ^ X XX \ X v X V X V u 

ta a patiaat 12 far trastaast of ids aamiitiaa ln«t» aa siaaa 

x * a\v x aav - x w ^ o a 

SO Oi^warj i^vinnn PrsaxPaiap <§aa a~\» a >x Sx*i.aaala aoaras, a 

araaaaa,iaad Oattia IS as tOa aaaioat at^os^tw® * for a^aaala, 

Tha a a flaas frass flaw a I. or at a s 

\ ^aa N ^ xv -xxx \ f\ N any 

x* x Sx - x a aas - - x x Ida 

is ^ x ^ x >ax^ n aaa x x x a x\\ as 

shoasa, Othaa Oraatdiaf aspiiaasas aasio4 aat 0a sssal ia liaa of 
s ssssk iaalats assai «»nrsyl», aa aaOot raahosfi tsssa ; > ar say 
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bf«tW»s §4a aap a patient, 

Tha 22 ipcltrtte* a suit^fel^ #Kbas«t port 

tw x x>Pra a - s \ \ns a a\>n ^ \ 

6 during expimt laa Pahaaai p»ri 24 paafaraPlp is a wstiR«s«&i,f 
apan port wsucs iss>paaas a suitable flow rrtlrtarcr apan rxParrt 
pa« flaw ta parait a paasaua-a raataallar PB S laaatad in Ursa 
with aaraa.it 20 prtwaaa flaw paaaratar 14 anp saaak 22 s ta 
naairal tha prasaara af air flaw within aaaPa.it 20 anP thas- 

to within tha axraav af tha patiaat IP, Par xaraapln< asohaaat part 
24 t»ay ba at rafPiaiant araar-raatlaa^i flaw araa to aaataia a 
aaatiaaaar arPaaat flaw af appro.?? Paata ?y IS litaaa par ainata. 

ss spa st par, , <.rwpnn\ x , w w 

: -P< ;r raaparrat af tha aaarall spnrtara iaakaar., wPirh ia aa 

la x N x s ^ vs ^ 

aaPaPl.ssw.art to pa PiaaxasraaP harainPaiawp it haa Paaa faaaP that a 
aaa-aaPraathlap aalaa s«p* Pa raastity t no 5 fssr tha aaatiaaaarly 
a pan part 24 « 

ap Tha v. iwmtrallas ;2i i apa>~atwx> a saatral tha 

pnaaaanr af hraathiap par wit hi** tha aorPrit 2a ara thaa within 

XX X X X ^ N X \ X v X X X X XX X 

- x r - x x * x a> w \ x > rw a N - 

prraaatar IP a ah war tar a thr fara af a a aa\|artaPia aalaa aairh 

2P x , x \ ww a " x xx* ah,wP> ,n-x x x s> ta \aa w x xa N ' xHaaa^phana aia 

a\x xx p N \ s x a 

^xx xxx x x x x x N xxxxx \ s * MpN ;a>a 
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A 1. s a istarpssasl in liaa wath aaaassl SCs. pnef srsixLy 
dowswtr^ass a# prMsar« oont roller 2S S is a ssiaaaio flow 
« v n \ as which f0m>rat«- an s ^ s si^al taat \ fss ss 
5 vu^tv s n n flow \ oanoHt v v^t SO for 

dssisatisa ef a signal psossatianal to tSo instsstasaass flaw- 
rat a of braathins opas within aoasasit 20 to tha patient 



will tz® ^pprmmimt^d that 
lis a nssitiaa displaasaes 



^a 
ash a 



s?aa sshaaatias tio# raisa taow tha Xanga aap 



a prasssra controller as, ana: fee las toctasaocs fisjw rato 
au ssn v sw a 1 \ \a s s \ 

from rsiatissle large positive (las- iowacg the p&tiwt) flaw to 
* Pvs.l srge sgsties & N x ^ 1 N a s ^ 



The iostsstansessa flaw aata signal fsaa flaw signal 
25 >app,u\$oc$.ns earssiire sis sx !aa a* iahseatah at 32 to a 
hesision ashnie 34 s a annas seapsaatar sisaait far ssaaat a s and 



fanaa tha 1 ^stontaaoooa fl r-anta Input snigoo] aoat y^riati? vs in 
the signal whioh w« oioa to normal br^thing* Low poos f.i.ltor 
38 also has a long •neugh too® naantont to «rt«ur« that spisri«io 
aifootoo obaraant flow patterns nnd pooK inttiatwws flow rst® 

5 oa will not Onaaatloail^ affoat aystaa s 0 flow. That 

la, tha tfaa oonafaat of low aoas filter IE is »I«t«d to ba 
loaf #00 xt s -anai N ^\ \. toatonoca 

rats atonal inpnt. - o ^ ooat Inst natoaaoos flaw rota 

lapat sipah wninh aootb bona o larpo topaot oa syntans aao^ooo 

10 flaw la tha abort tona boon o oaah omollor las past anao a looooa 
ta*aa s lar-gala booaasa aaob iaataataaiaoaa flow rota signal 
apooo s taofi! t< 00a N N o ^ For 

^nopia. x ^ x \ asoo \x s; ionO , ao 



tha patiamt Paring oorsaol sooataaoaao broothlog, Tbo ootpat 

\ ^ x N ^> tn*^ ^ N x at an^ah ^ \ to 

avoraga floa in tha Sfst®» s a?n! tola la tya aall^ a $>©s±$ 
w aba an . ab=a to ,n x . arrw b^o ia<h^a ? 

fO $ »m axbooat It} &| oa*. as not oaf, ioOaiation ana ratnolotioo t 



Oa nnataotaoaooa 



9«« within .nwwsosa 20 loos is ?»f<!iMt^ with tha sporstsnw^* 
s a sffnnt of patient 12 s as follows. 



Whow> th* paiissnt: asa-xncs to iahaia., tha i«>8ta«tiar>sffl«s flow 

4 ' ^ N ^VV\a ^ a p^o.\ is n -'S^vO s „, l^Va aS^nap* 

flow signal vaina. Ostantion of this l«sr>«*w in haaision 
oircait^v 34 is sansast tha sisal of patiant inhaiatina , Tha 
output signal from haaialas airsaiia^ 34 is fan to pressors 
oootrol.ior 24 which, in rss^ws, pnoaihas alphas pressors <pss 
tg flow within sonhait 20 and thus hiphsn pnsssara within tha 
si - ?a ¥ of fha pat loot 12 fhss U tha hiajhan snnssnttsKta pssssnna 
valss of aso hi-ioval 044P santaa? and is rsfssrad to hansinhnlow 
as I441 5 ^ halation N - N slrwj pj Dorian 

inhalation, tha flow rata within snadait 10 wall Iscrstss to a 

5 a m x - oasw on 

At tha start af ashaiatiaaj sir flaw sata tha patiantas 
s s s n x v w n a la 

\> \ ^ n \a^i s r ^ vW n 

20 is a nalaitsslw aoaatant paaitisa flaw saioa, tha haaiaioa 

v.. ;.oit^y \ tsar xa-v^^, an Its sta*w «t *.-\>ol 

ana arovihas a hniao signal to prassona nsstrotias 46 whinh ? in 
>"asponsa s proaidaa pas flaw within onnhait 44 at a Iowa a 
xaa tha it !o \,a - aalaa of tha 

2S N laanl stow, to hs * law as sh4 

(sahaiatiaa positisa airwos pnaaaana). 4a haa hnao natsd 
^•s^w.a^a^o uia ^onna of as pa s>r s nwn^ aat\aat 
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inhalation, tha iastaataaaaaa flow rata s^gi^l aaaia issersssis? 
-•-^ t ha ^ v „ ^w a , ana- n v x «K-:sn$? ( 

apa^n drives u a v v 1:s 

ra :a^titaia th® X£»&l» prasa^^ , 

§ 

System apanaiiaa as sl?svss x \ \ x f«qair«s at Issst 

os s of tha x n v s o k 

airaaitrp 34, Phara this or athar aparatiaaa ana aa^aaraad 
har«a> an vWHi!K\^l s tha aaopa &i m®mnkn%$ to ha aaorihaP 
10 ir»ciu«lw bath aaatiraaaa ^ aaisvtorrsjsptsd) or parioPia *\ 

at Piaarata irtanaaia). 



As has aaan aot aP s tha asa:a 10 has a aaaira 

l««Ha§* via ashaash port 24 ihas aassriap that taa aaara.ps flow 
IS aigaal will ha at lasat a ssaa.ll. poaitiaa flaw. Pariap 
n^o floa? aar--^ \ rna flaw f «sP-aar asJi U th® 

w via p< M a?Kl all s y a t aa la 

nainoas ahaaan „ snhd^a , nsiaxa 

\ v vi: 12 \ v \p^, v\ ala v > tha 

20 is \ ^ N s N \ s a N 

aachala 30 s will rallahla aad aonsistaatlv rafiaai inhalatloa 
a na? aaarap 1 § alga? | aisba 

- x, >iiat 30 s as a- low fros 

la spa of tha aa ti« I. fan anvn^.v, tha flaw ilp of as has at 

23 part ,34, Paaorsf isplf # ashslat iaa air haakfsssas wathia aaaPait 
23 pott £ramt-dw#r 23 aah tawaah pf«s««rt aoatraitaa PP., siaaa 
,,,,,,,, ^ ,„„,„^ , 0 , 5 : , x $ - "O^ a^^^-n 1 1 



the flow gsstrator to op«n aa outlet part x«f f iaiaotio/ to 
wjo^aodat Sditiorml ssn and fsssiatisio ; 

% ^ V "x \ v^^t ^ V \ x^ t xX 

V Xx v O* \ x<X * ^ x> X 

tha airway of tha patient to maintain an opan airway and t'harahy 
allaniatn a\ Ns v s* aonatriatiaa „ 

IS 

\n x ^ sblo t * \ o s t 

^ x xx V SX V XX X O X X XXX x X xO 

to tno avx t xxx r -xtn , ; ws U\k < doat; not 

praaaianraly switch frosa tha tow prassiano ashaiotxan asada to tha 

IS hiphan prassara inhalation snodaa That ia* a switching aatpaiat 

nffant i« tha ooaitiaa v ^ fraas sastaa svarann flaw rax bss 

nrnoidod anah that tha tyatam nai switoh to tha H>JM> saado 

x t t x x v x - i t a a , x \ , x v x x 

xx X -x O v X - xx a xs x x ,x^ 

PO will ananra that tha initiation of inhalation ia aosnalotaiy 

xxx ^ x x X X X x- x x X 

— nxxxxos a * x^o x ox\ ^>oo\nt v ^ xx s o* x \ - x 

xv^nn $n * , won a xx ^ v x x . x tha > >s 

pf-aaanra iahP aada will ooaaa x a tha flaw rata of air lata 
ah tha iaaaa af tha patiani ri»sl?« aaan fi.a. tha aaitah ta Ehhh 
oaanra atxahtta ha f ana tha pat$an! naaaaa lah.naitan.) xv s^« 
wilt nnanra that tha patiaaxt ail. t ss^cs5i^tsr na andna initial 



Fro?s pha ^aa-aa Passaun aaa, it will Pa saaa toast a aoaol. 
*SaP of t^w - -:slaaa ^a ^ v . ^ fa V 

tOa oiswas pr«M« of trss pati^mt is osiotaiaad at a sippar 
5 paaittsa p^wsyrs Pori.ap iospiaaiioo and a ralatisois Icwsr 
pr»«urt Pastas aspisotioo , ail without iotarfasaaas witP taa 
xpsnta?is«iss PaaatSiap of tPa potiaaia TPs SasasiPaP apparatus 
is oparooia to ssaP sasatsoot for- sPlsap ap«ea patiasta 

by providing a flow of oaaothiap 90s to taa patisot at positive 
IS pssssosa, sad. saayisp ttss psasaosa of fas air flaw to paoaiPa 
altarootsls high «sa<| law psssssss witoio tSo asrwaa of too 

ass last o tv ants n -■ aat>.a«t ; s \ \ l?Pa- 

aaP jaxh.alatf sa- 
PS To praaaPs prtsstsrs esf5tf»i s tsa floss aata af SraotPiag \ 
to tha pat last is PstaofaP aaP psoaassoP fa ooafiaaaily praaiPa 
s siposl aasiaa fa paoportiaaal to too issf satoaoaas oraotoiap 
psa floa tPo sfsi ss - toot - N a -at a 

asaaP f 5 aoaia tPato to 

>0 faa-aaal poiiaaf raspisotiaa aaP attar aaosoa ttas paaoaatiap a 
„ o l a h x a a ^ \ a - o pa s f a a s > a . v v s f a o a a s a p a ... . . a op ^ ,n x a a 
sjpstsss ass flow, TPs sv^raip-s flow sipaoi ia oaatiasaiiy 
^-^s^^^ - * x *Sa Paafsa: - - - v \ 1 a • - — - ^aaa To 

tsa xt^t ap^t ava>as S< -<aaa 

;..;s -taa fla - ostoato as a.aoaaP ^orapa 

tha potsaat is isPa.lisp s sad ia raopaosa too prsssara af pas 
ffawaap $ a- ^a paffaos \s lat af s salaas^o pOsnasa. a>«r>^ ! -a, 



of the patiost,, whoa aawpaaisas of tha iostantaooaoa flow rsts 
signal with tho svsrags flow sigosl iodioatos tha p»tiwt is 
axhal.i.pp. 5 as for osasasio whso too iostaatsaoaos flow sipoai 
iooiioatas flow spaal to or loss thaa tho asorspo ftasp fro 
§ or assort of orsortotrro gas to tho patioat is shjostat f.a a 
s«1.5H;t®d lowor paasssa-as to provido a sarrospaaa'iag 
prossaro withio tho airway of tho patiaat . 

fa or aitaraatsso awaooilaaot of tho iosaatsoa as shows is 
IP Ftps. 2 sad 3, tho law pass flitsa 3h is roplaood hy so 
sstiaatah iaas aoapatar whioh iooiohaa a law pass f lit or as aoil 
as athar faootiooat aiaasaata as ahawa io rip. 3, Tho rawaiohor 
tha - aa as ahowa SN sta N ^ aos asp to 

w n v \x n s n ^ ars 

IP ihostifiaa hy ilka ooabara s soa tho hasortptiaa aaroio.apaao of 
fig. 1 owhahiawot also paaaaatiy to Ftp, 2. 

Bp' aasap tha oaaaatiso aapohiiitp of tha astiaatad leak 

\ \ \ V X a X N V «t j X S 

va v wn ^ \ v \ a 

at a o>< wats ^aiho swrssh * , as foop 

asaraga aystaa flow* Ta histispoish this saw rofaraasa sipoai 
froas tvsfS0» sysioa flaw ft will ha «ftrr^d to haaaiooafaw as 
tha «ti»t#<1 iaah flaw rata sippa! or jost tha aaiiasriwwi last 



ap was oat ah oarsiaahoss f tha .S¥«r®||® aystaa flaw rata 



oeastaat of the low pass filter 38 , This aparetisa f asters esxs 
iataatieaaLla iaoorporated to avoid die of tha r^far^o# 
iaaal to iestaats m frts - sets soeP as 

s satix. a a*- % s petiarax, \ sl« U aaa oo« ^ >le tv »u a.^e 

S the impost of seed sossrrotiose oa the aeeaaps flo** rats 
rsferwsa stpaal, , the oeeaaps flow sipoai did asvertPsiaas 
edaaps, aifPoapd by small iaaaaaaats sad eels easy slaaeip to 
aaapeaaa to dl starPaoaaa . Pea ta tda loap tise eassiaat sf tha 
low pass filter, oaad edaapea to Ida rsf errors aipaai aaaa if 

to transitory eaaid last far a loea ti*«, 

PPhittoaotlsd seer s assail sharps ia tha rsfsrseeo $>aaal 

0 S tOSt X X XX ^ 

Far esaaple, aiaaa tiro ohjaetiea is ta tripper its ayaieas to tha 
IP XF.PP mode apse iahaiatXas flaw jest depiss ta pa positive, assail 

^V.x X. X. ^ XX. X. XX X; v s. N XX X 

edaapea ia tda heesrfhihp affoet aaehad ta taippssa the systea to 

S X \ x V X X X v N ^ XX N V X 

aas'id Pa so gr^t that with eoaasal hraathiap a if art the pall sat 
ap a-oela Pa aaadla fo trisf^r tha systea. For e:aespxla s if tha 
syatsas wars taraed or hafoaa piaoaaaat of tda aaaa oa the faee 
of the satieeip tPa sasitoal. free flow at sir froa tda aastt.aaaeP 

x \ v x " xx : ; x xx ^00.1.1 x x x xx vs x * v f « r 

to x sa x , \x x ths 

pa ^\ xo\ad^> flaw aa; sPa^a,„ apoe^ 

eespiraiiee ha tha pat teat s tda systea aaotP aaaaa tripper 

SxHaaaee te^x iota rah PSSO p^^^ tar de^\x^> m> 



tha aaapapui flow rate a.ipnal, at i«?«t Pot until « sufficient 
number of wriai bnoatbiap c^cl*s aftao applo.eatiop of tha soask 
to tha patiant to orioo tha w f«r» n «* .aipaai daaas to a valaa 
®«rs aloaa.Xt aooaanaof'Uto with t**« actual system leak in 
5 opsratisR., a* h«s« doaa not^d, with toss low pass; filter this 
could taka a oothor long ttoap dsiru^ aaolah ftoa tha patiaat 

TOO 1 d b x s ^ VXNX N \ N - X s 

prassono. This would da tantamount to oonvoationoi OPdP oad not 
at all in kanpiup with tha praaaat xaoaatioa, 

10 

In addition to tha omPodimaat datad on a rnfaaanos aipaai 
dariosd fraoa aatiaoatad land flow rats on a hraath hy breath 
^ 1 o s I v v v \ I on* patiant 

a * n o \wo fuathan oadaa of operation also ara v \ x v 
WS Pa.iap s ha flood at ion - * tha s?stss 

auxowu^U, tnippons fo tha ihdh oada fan jast loop aaonph to 
ia>.tiata ^atxnat saaptoatlon \t tPo ayttaa dnaa not sun*, a 

, ^a ^ ^ W s -^P . 

hap;on aa. \ah , * t oaaa ^ N ^ o- * mo -a o^ 

id at tha hnapinninp. of aapd patiaat ioapioataoa v\ a^ s tha 

iaspinatanv atnia woo tPipparnd «poataoauoalp of by tha lioar 

\a \ n v \ nn \ tha 

tianoo. " v - of * - -p ipn^J * tU\^ oodo la 

x s a s a v\ v \ s v a t 

Pa apatoo : - ojatdad 



P. fpathaa aodo af opaaotioa is taaad ppaolt pa tioad 



Proaihiop offaott feut with tP« Ptaoh aooloo coooP.lootod to 
ftpent«n«Otf& potioot t>rMtWng>, 

Ui M> h tft* »*<u**fco<l SO 
6 ioalastao too low paoo fiitoo as wall ao othor oioooito which 

ooo opooativo to asko e»rr»rti»?5S to tho o^tiootoP look flaw 
oato oigool hoooh oo 00-00103 oooiywtss of osscO potioot hrooto, 
A foothar otoooii io prooidoP wP.ioh to apooativo to aPJoot too 
osstiwatah loot flow rata otgoo! poiohl* aftoo aojoo ohaogoo .to 
10 ****** flaw oooh as v&ert tha Plawar haa oooaiap prior to 

tho tiaa whoo tho oaok to float pot 00 tha pot toot s or aftor a 
aofao loot too spt« Pao oithoo aiaotoP 00 haa 0000 ooot off, 

Th* low pooo ftttar 33o otoo taalohoa o Pota oiooopo 
-p oapoi>i.tit|s s-shaoo taootioo wi 1 1 00 PooofothoOs Oooox^ootowo 

N o x s fiUs \«b n x % ? 

; p^va with roforo^oo to Fig. 1 io thot it praoiPoo o loop tora 
ropo of spats flow wPioh M aaosooato P i 000 v ataio 
PP op^toso. Iraaapo xoolaPtop oho Ftaw oapoo^t* at tha oxhooot port 
P^, Thiss toot toow aoooopa io oparotioa ±n tho F.xp, 3 
ooPaPiaaot to oPjoof too w^dioaioP loot flow fosto oofaooooo 

ppwak ^ P * vO'^t» !vto\n^o ^ss^O^s 

$ taw! t , 



to poaoioo oooth ay ooooth o«oipaxo> umi oh povtwaoi of thss 
rsfto^oooo signs! » o Pit f ssr^ro: i;s I oooiifioo St ; s oootoos r.h* 



aotlsaotad laaP aipaol oatpat from low paaa filter 3P s aa 
l^iqat« at 50. 

Too output of difforoatial oopiifior oi: is tha dif f oraoaa 
baawoeo iaataataaaoas flow rata ooa: astiosotod loop flow aata s or 
In othas stiaaatod aoaa pa a--* ate 

will Pa sissr apoa eoasideriep that ioatoeteaaoaa flow x% the 
earn of pat font floss pioe aataai apataa* leaPape, Too aatiaateO 
pstiwt flow aipoal ootpot faoas dif foreotiel amplifier 52 is 
provided a$ ladioated at 58 to a flow iatapaatoa 60 wOiaa 
iatapoatae eatioatad petieat flow Oaaeth bp eaaath bopiaoiap eod 
andiap with tha faippea fa lhAah Aaaoraliao.ly , aa additional 
v a-f ^a ^ x nwav , x as \a\v o o w e^>>^ ^ 

d>xOtOO Ot X S V \ X \ tPa 

daiea o.ppaai provided to r>r«««r^ aeairoiiar PP ; that to, it ta 
a aipoai ioaPlaatiae of tha sf^ssuft etata, aa Peiwaea TPdP aaP 
hPPOp of tha ayatoaa Tha states aiaeeJ thaa aav ha oaad to aasra 
tha hepiaofap aod tod of eaah breath for pi^possss of PraatO bt 
paaath iaatepeatsoa hp iatapaatoa aih 

If tha reiterated look flaw rata oipaot free law poet ffltaa 
3d* ia apaol to tha tree apatee teak flaw aete, eod tf tha 
tieei ss sad eaheJ ) eea oao us a :aa; for a piees 

breath ilaa total poe.itiee pat loot flaw apooia total oepaatiee 
potiooi: flaw faa a paaea haoath), t.heo tha iatepeol aeieoiated 
Oa iotegreter pp will ho aeee aad ao aejaetweet of ®«tisfsatssd 
n a ^ * * a ^ - * ^ w * \ - - s v ; * ^ \ * h ^ ^ 5 ^ * fx a \ a P y 



i tpyt n x si x rtoaaoto d> is a ox. N sd ro v loat s a so 
to a soaspio oad hold saodoia SS, Of s®un® s orar with a gs^o 
oatoo iatapral, or aatpat aiprai da prooidad to mniuln Sd s 

hot thx; «lti*«*« roaali will bo ro odps-o^a of tha ootiaotoP 

S look floo rota 

A ooa-ororo iatofral roiua provides:! to oodoia od is further 
prooidod to modoio 38 s as irdiaatad at bd with aash potioat 

10 ^ v v s OO ^ Ot s ^ * x M S N \ , 

P 0\ O -O --Oduia . ^|\OU««!- >o >\\t^v^ - 

loot flow rota aipooi proportional to tho iataproi rotoo aad in 
the diaertioa otiah woo Id robaao tha integral vol.ua towaada aaao 
oa the aasi droatd if oil ocbor oaaditiaaa roooia tdo soaao 

15 

Vfitd this aaatoap if tha potiaot'e oat Proathinp eveio 
volooo ia ;s«fs. s ood if tdo apateo loop flow rota odoapoo 5 tha 
latoorator eiaaoit will 0«p«s«st« for tho ahaapa to ioah floo 
art a ho - - - - il oljoat mt» to tha < ^ s v - $ f.1 

20 oi.th.ia abort taa potiaat braaihr. 



o a.tipdtiv?' oore ao oorP proof h thoo to aahatoa aaor aaa 
hirp aaalea s ard tdoa tattoo with a 4s«p§r or to 



the ftstiwatftd leak flow rat :•? 5!i S ?:5! as if t - * aateat xretee leah 
rats had |eoh tha s^!^ s ^ s esr?ts 

is cn kv abeef ear teeth aa iaree ae ^oolb he reqexreh to msNt 
the total eorreotieea la one hraath, the refereaee signal will 
a ret change aeoreelabte ever joat eea or tea> breaths. Thus ; the 
prater s t re * r ho i eh-aaeart s> em I he 

oar eo s iat ere s at bra v art - ^\ Tea 

iateeeatee deceit aoreaaXae aoale he active, far example, heriao 
aepial potieet heeathios, 

lis 



fallows, Tha 



iaeiieatioa la that the flew rata ta art a 
ope ef the iaetaotaaeoea flaw rata aieaa.l 
eaaal! after earee thee era seeoaa ieto the 
tha & s are ses ta,_ latere J 



he eat reef flow. 



as ht^oa hear saaaxtiaoe s a seat, tha ears 

^^vvsaefeh \v \n 5 ate d\ x s e\ * v v e aa^aatea 

n > % a*, o e * r^ n ^ v v v«h ^ x ^ t a^ a ^ ^ ^ a 



t»*ft* to »stis®a*«<3 n s is ax 

from 7^ to low pa«^ filter 3b 5 «s iadiaaiah at SO , Wbaa 

thia c-ootroi ^«ohani»«s takaa affaat s it bisaahlaa th® hraath by 
taasath volaw «sr^®«tio« capability of iataapratar air oat 8b 
i for that braath oaly, 

N ^\a o tp\ of aodata 74 3 a aaaai ^ v tral 

whiah ia praaidab to law pass , ; l.tta 3® 4 to 5 rii^ short < 

tha tiaa aarataat tharaaf far a suffiaiaat paaiab ta allow tha 
10 sstissatab laah flaw ratw ta appraaa.h aba iasaaaataaaaaa flow rata 
at tha apaciUa \atian It will ba noted tbat 
xhartaaiaa tha law paaa fiitaa tiaa aaasaiaat iaaraaaaa tha 
rapidity with whiah tha law paaa fiitaa ootpat (a ayataw 
svsrsgsb oaa ad .pra t toward tha .taataataaaaaa flaw rata salpaai 

ib ihpm-i 

.Paatbar s^ompo^^nt of asitiaatab laab flaw rata aaatral la a 
praat arra tar §1! a . t« whaa tha as tab oat is 

flaw r*t# s provide tharata aa iadiaaiaa at 84, ta away fraaa 
:a tara far aara thaa aboot S aaaonba, boob a aaadiiion aat 
aaraally o««ur> tar aaaapiw, whaa tba flow paaarataa 14 ia 
\ v x\ NX \ lab t a tha tiaai af 

tha cu«ti\-, avataa ia aparatiaa fa atabitiaa -^<\*t\as* paisaily 
" ^r aa ar \a taa aaaar 

2a 

la araarbaaaa with tba aaava daaaript.^ar , it will ba saaa 
that law paaa filtar 33' aats aa tba ia-siar traaaa^ flaw rata 



~2?~ 

flow, wdiad i« aaataas laadaga aiaaa palatal tnaptaotioo and 
•xpirMion ov«r !u» eoR^^'U*^ a »o*itiv« flow of ?s^e, 

11 td otfw wwaata s ... tdad, f.aa a> aaag 

00 viowod as 00 ««ti«ti of Iwktg* flow rata, 

5 

Th® daf faaaotial. ss^lifitf da |j«e*MW tha aaataata^aaaa 
flow rata atgaat aad tha atttwafaad load flaw aata alp-oai to 
provido ao aattaatod pattaot flaw rata ata-noi which aa 
iatooratad aad aoo™aaao val^aa of too iatssgr-oi ;sra fad dock to 
Id * dd s v ^ x\ Lawa X g«*i oa a 

draatb da fef*««th basis. Ida iataaaator SO la tasat da Ida 
Iddd/fPdd atafo aioaaa! via aoaaaot.iaa ddld 

-*S airoait s ioaladiop aad aahalatioa dataatoa 14 which pomoidoa ao 
aataot ta aasjaat tdo tiwa waaataat of low pass filtaa 38 1 aad 
which aiaa la aaoaidaa! sw iadlaatad at to ta aasat iataadaataa 
SO. Ilaaaa trror dotaatoa S2 la alao praaidod ta paacaaa 
ssttsMtisd patiaot flow tata aad la paaatda aa adjaataaat to 

td vn x ax\ SN w - w ^ x s v v s n Ida 

outpat of wodaia Bd alaa da at.sla ad aa aa ^o-apa\atoa raaa* 
aipaal as .im$i«fit#sl at SS, It will da not** that tda n % 
dd la rsstf w.itd aaah daaatd af tda pail oat lf% dariao; that 
daaatd s it la altiwataia o.asrr.dkh^i da o<xd«;la 74 00 dd . 

da ^ v * n \ s v v dd 

aa daaoaldaO aaa ro^aiaod* 



trlpopaaiaa ooPO;> a / 1 i m«l aosoia or a purely tiasah 00P0 

of Of»*r*ti«m s la t&pontism«KH« aparatioO; dessisiw* circuitry 34 

^ V - X ^ ^ K\* s \vO ^ 

look flow r«t»* If to® s^«ti^ is* to tha E343 a tort o or »ds f it 
r«Mift« thaaa aatlt iaataotaooooa flow rota asaoaka satioataP 
iaah flow rata by approaiaaatola 44 pp poo aaoooo* Whoo this 
taoossiiioo oooorsj kooiaion aiaooilay 34 tripgaaa tha tpt« 
lata tho 1341* aoho for ISO piliioaaKXOOha,, Tho spt»* Will thoa 
aarpoilp aaooia in th* 1343 oaP« as tha iaataataaooaa flaw aalo 
to too patloot will aootioao to ioaaaaao 000009 iaholatioo Poo 

to a poo taa poos ( .v>U«t offa* i aao tha j aaaaa of tho 

isxaaoasah 1343 paaspoao, 

Pftoa tho taooaitioo to tho IP43 aoPo to aaoP Praatfo o 
tosaspooooy off sot ia aPPod to tha oatiaaotoP took flow rata 
asoooaao oipoai<- Tha offaat ia propoatiooal to tha totoprol of 
\\ \ n pot loot flow rata \ ^ p at iaitiatian of tho 

toapipatorp hfaath ao that it paapojoltp iaaaaasaa arith tioa 
ppol.pp iaapiPPtioo at p oata prapoPtioaol to tho patloot s a 

5* x \ thp f loo v ^\ v 

optipsotocl loop flow ooookaP 1 tP kaap %h* *^stw» in tha 1343 oodo 
baaioo iahalatioo door pop ao Pith tisao faoo; tho oopiaaiop of 
lohoalafioa aaP ia poopoPiioo o> tho Ipapiootooa floo rata 41th 
\ ha a oaf la tha 

0030 a w sfaraooa a op ho low ofai s taaoop 

IP o«,*o u * aoaa x« - > ~ tfxppar , app $mk1«o foo 

oappjpia, if p pot toot iaPaloa at a appatoot 44P oa poo aaaooa 
o>« to* - of .-^ ^ a tio?:S|th:in ta r * 



oarer whee hie flow rate hrope to ePoei 133 eo per seaaaO after 
era t«so^« or 333 ee per sreaoah after t« aeeor3a s or 500 rr 
per reeoah after tltrs* seoan3e f s«d ao forth. For e retirrt 
ineali^p at a eonataat ; 0 rr oar aa<o?wO tee tin^sm wooid 
S oeeur at 33 s 16? aoO 330 c« per saaoaa at eoe s two ana thr»* 
seeoaOa into I PAP, reapeetireie , 

In trie way 5 the 3333 tripper threaholh eosaer ap to meet 
the inspiratory- flow rote with tiro foilowiop Peaaiita. First, 

10 it b«cs»s easier arp ooairr to rod tho iaapiratien oyrle with 
inoreaaiap tiae ioto the apele. heeead , 13 „ i -3 daeelope 
which eaeaea re inereaao in leataetaaeoaa flow aoif ieieat to 
trigpar tha spates iota the IWI* »4e s this systaw will 
eefoaoiioelly tripper Or or to the 33A3 aode after about 3,0 

p> eerarhe reporhireo of patient. errriPiap ef fort c Thie waald 
allow the earl aaa™ ha a ad leeh eorreetioe a transit <i,r, iateprator 
33) to eel ee it ie TCtivatad with eaeh traeaitien ta the 33A3 
aode, Thaa, if a lead Penelope saddeolr, there will, he e 
5 wOn x a ta aeS wnp ? a x ->pea 

20 operation for a few Proof ra t hat tho eiroeit will rat 3o laokad 
into the 13333 aode, 

Opar eaiiehirp paeh to thr 3330 aoafe, tha trippee ihraehoiO 
will areola aPoea tha eetiaataO laoh flow rata for appaoaiaat air 
33 §00 antllieeeoada to of low tha ayatea ta reaaie etahle ie the 
t x h^ rah a ait ewitehi a wrt3re 

retee ere rerrptep Pita- $00 aw.tiesaeane^ tha a >^ 



P ssiit«3ti^: s^>"f«ti*i5^ a \P nP;Kom^oor^ to tha f^t^r<>s\\^ 

signal fr* oftantioa to haap thn spntans from locking op in thn 

IPPP SOOPn PP ^f|¥8«t t IgpOPlPp St tha SOSO 

raaiPinn. ' lava! of s Pivitp to ±ti%p%r&t®r$ effort and 
10 patterns. 

In thn spontanooio^it Jnnh ooda of oporatxon, thn sptw 
ptfforw onaotlp as ahova PasnniPoh with rnfanonna ts 
v \^\V\ operation, anoopt that it niiows -so taction of a 

pg brea ca to to w spoaap s sonata v 

opanatiop aoPo, If tha pationt Pajon not smPva an inspioatarp-' 
a f fort withia a prapatorsrlnad tisso. thn ^pstasa will 
\; oat\v^ x ^ to ^n n xs * v v U-x^v« \ 

Tha iooraasoh airway paoosana son this POP ^titiaaoaoda ^i'il 

gg mitiata patant s aaO pnoviPo sotfioiant itpo that 

spontanonaa potiant flow will onaaaP tha rofonanoo aipnol so 
that tha rant of thn Paoin snap ooatinoa la thn npontanoaaa nohn 
an afeona PasariPaOP Tha Praaths pnn sninota tioor in roaat ha 
nana triggaa ta iPPP whatPor thn tnaaaitloa won trnppanaP hp thn 

gg pationt on hp thn tPPoar itaa.lfp. 

In tna tiaao opnnntinn aoPn t ail to-ippaf^np Patwaoo iPPP 
oos E^hh — oaotror.^ n ttaa^ aotn & hma^P pan pina^a 



effort * 



EPAP mod® until an inspiratory effort is stad* by thn patient. 



~31~ 

control bairp a<sad to s^3.#ot a d^sir^d breathing rats? fr«s s for 
ex«s*s>X«* s 3 to 30 fer««ti«s par airata. If faaaib.lo f Ida, *»l«et*<t 
oraathirp rata xo aaords ostob tss the poiiart^a spontaneous 
ba; § - « aas io s a s swh-ol o ^ o a to xat th» 

S f oaatiaa of aaab braaihiap to Pa apaat ia tha X3AP mode, 

Fsf atasapla, if th# breaths par adnata control is sot to 10 
baaatba pot asioota <B aacooba par booafbl orb tba paresmt I PAP 
control is aat to 33% s tbaa th* flow g#n*rat®r wilt apoob f in 
«ssh braatbtap carta s t» s XPAb -as aaab to 

ip ew, 

F t > s ' b^n ^aat pas s otrallitp tba 

avatars abaaa bosoribod aad iaalotiap a foootiaa aataatoa awitab 
s ^ Iss n 5 ao \ - s N h« s. - s. -sop \ 

•>P of v v \ a^ v aad tiasab \ obooo v\\ 

lb® x x far apantaaaaaa mod* opaaatiaa iaalada 1PA3 aob 

x bjastasaa oa t a a 30 ^ 

aan *rs sattia* a t tat 3P31 , 

at- v -aioaaa ^ v ^«b^ $ a 3b 

;>p .sob 0.3 as a «ti,5,i : aa baUo ^ - \at tft.a ...... :,Pbb pro^o^o^o 

lavais, aad booatbs par saioot.# aoatral 34 add italaa.alia to aaab 
to sat tba sainiaaaa baa load boaatbiop tat a it baaatba par ad. rata, 
la tba ttaab aoba of aporafioa, toot tola 30 s 33 orb 34 aaa 

25 to sat tbo f.iaa pttoaatafa at aoob &r«M»t& to to apart to taa 
1PAP saaba. 

• :• ■ ■ : ■■ W : S O • Ov SO 'OO $>:■(■ .« : '< ■■■ 



provided to i^i««t« whether ids santam is in tins I PAP or %PAP 
stats, and to imiinate ahethen in the spoatarrenn / tiaed wade of 
operation the in star t a»«oe ^ citato of t dn xystsa is spontaneous 
spsrstiss or tiaed operation . 

S 

Aoooed^ne to th# opera drsarxptien there is provide hp iho 
instant invention a novel and iaproved -eat hod and aeeaeatna fan 
tha treetaeat of steep anraa, Of reprse, wo haw aant snaplatnd 
variaos nttarrative and aedifted aahodiaants at the invaatxan of 

10 s x N n esa a eespaia \ > \ N 

rontesspiatad oast eaates fan sarrpiig oat the invention. Suns 
alternative aahediaonta aeratd also aarnln ornnr ta othnrs 
\ as art > on red tin Far 

rsarspla, it ss;a da devisahin ta previde a flra ooaparsatior 

IS signal in pnennarn aonirolter 28 as iadirated at 102 in fig. 2 
to capspnnrnfn for flow rnsistanss inhnnont an tha nircnit; a 
non-rebresthing valve say Pa ntiiiaad ia linn at rrhaast port 24 
at aaad 22; and tha tide., deoendinptp s It is intended that the 
invantier be nonatreed bnoadlr and Halted aain d? the anope of 

20 the alexias pppanded hereto. 



it 



S3 

EEE EEEXES ^TIWW EEE :ETK>E EE1 EE FEEEEES; 

X, a s»tiKxt proE\i<Iin^ eee ixEExi e ssoxxEca for 

SI SF KEEEt ls>E 
EEEEtiElEE EEE-lEE EEvEE F«.E IXEE aE iEE^< pEE^a 

S aixiEEi of exxeE v , sag from s - »irea to 

X E^ ! EE i X% XBEX EE s Ex E llEX\ 

EF t E \t \^ * v X 

PEs FEapF afs 

> x, X\ \ x e - $ ^ ^ e 

10 \E v \ E - x ^ i s N \E ^ x X E\ v x ^. ^ •, > EX x X 

<xex k; sras^5\ii, ; lat^xia FE« ^ e.U^eX; 

Exx< EltlvE pixas °-Hxxe ssaiE * k§ brMtv 

eeeIee? 

^xmitorlag &t lsa?E o» Et * ; fExaax e£ ^ 
IS v \ E^ ^ \^ of 

as XEEXXtEEEEXXF £1 XXXE EXXE OE N " f lo* EEtE 

Etili^lEE FEiEl EE IeeeE ees e£ ^aiE ixxFEaxxtEa^oas 

^ EE FXX^ " x .^ \v ' ' ^HV N t\ tE 

2*1 o o o e e & e e o a of uld w^iwtory plmaaa; sexe 

EEOraiSEatlEE FEE pEtlEEtEES EE WEE EEE«EEE VllEx 
x n s t N s x \\\^ \ s O x 

p-EEEE i.E E E.EEEEE EEEFC- PEiEi E^fIx^ ^ pEEFFEXE t % r"^ 4 

£:e Elxa pEtiEEtE E airway <SEriog a eeefeeeee E.f »ii 
EE itaxxxxEEtEpp EEa feM e ee ^ EE \ E ee pEEFa^ aiFh tExa ^xexx.IF<eEx 
of FEid pEEiEiEE Dmiwt EeeIee feFeeFeef eeef of paid 

EEE 1 XX E F EEE/ EEEEEE I.E. FEid Ee£xXE lESSF FEEXX EEa 

EEEEiEEdE EE EEiE pEFFFPEE pEEEEE^E ferxag tEE aaEpacPixa 
i^EEiatElE p^EEEifimg iEEpiaEtEEE' pt»j§%& * 

T&E iEEFEOE EF PEE tOFtlF .1e clalE 1 VaEEEixF EFiE 
\lE v E EXE I a I EE FtE&E iEElxxaEE <lEtE»iEfW At XEESF OOE EF. 5 §aEl 

\ \ V \ EvW V\E\ V V ^ X ^ ^ V V N \ 

EEtw^^xx ^ueE. E 4ee«<?^ axxE §;Ee e4e%?ee Ef E pEt-isBE , 
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l« fbo mafboal m aot, toxtU in elate 1 terrain said 

\oobat , aao a to % ba* 3 apaoixO$ax Kaoiag a-lcb 

4. llao oaabaa ass aaf forth in oaaio I aaaoroin said 

xOUCO S V\ 1 vX. 

aoa\x N bo Oxaor bo N b\o\og a $ u ^v* os r\\i s 



£ O ! V 

monitoring at loaat ooo of aaio flaaoa of aaa to contiousl 
wmitoxlag tbaaroof. 

6, Tba motooal s ~ saa foafh Is 1 lo ~ vlaaraln — s<s 

datoaminisxg at ioaat ooo of or - - s floa? rata aofl 

ao § * x roto s safl bat tbaarool 



1!) ?* Tho aastbc^ ^ fbv-rab 5 ^to 3 wh«wlr. axbb 

dsataradnisaa; ist%p laaafoalaa <xotoaaLdriaa0 botb of aafo. 
i&st^abanoooa flaaa rota oaaf aafd aaaoaoga flow aato s and 
tadd otlllaimg ad:op ixaolodoa of ilia lag bold of aaid 
tnaaaotanooaa floa* aaaa oni aoid ^vaaaga t loa aato* 

to faa avadaob oa aot forbn in - .ova ! aaotaoaa at 

i#otl ona of aai<! »gaaia\biaa of a&4<3 poaiabna psanaaaao A a a 

x. x x x ^\ n v«u \ x x xxx^\ Of aa>$V!ttex p\xx^^ x \ 

30 'fa a mooaaa! of x x aaa^aa^aaa x «, 

a £ oa x- ^ , 

providing/ a flow of oaaaabxog gaa ... ai a. aoarao 
foa doidawd fo oho &lws| al rood a pollard luring 
a \ \ x sat aox x S ox a wx . x s «****• x\ x NV - 




oh least oa groat as aag»i«&.t etmoapdarto grossmro *mcl 
p^xMtting a flow of fertstMsg gas to post fooa the 

petiaat Oar log eatsaiatioo; 

serlso sc .<x,„>, oa to .10 „ to hex.ast 

ao iostao-laoaoos flow rat® of soeh hseotMog gasi 

proposes log ss loot ah pasaoeteos ag sovlh 

lesroa ^ flow --a.. «. o=?ide ^ ooia,xx,oas: ixsiioia 

O O xx s t« 00 xx V J ox* 

gaag aol! 

ottlislag at laeat ore est o-sid iostaotaaaaoe floo 
\ xx 1 ct feoa la to \ f id 

hlgt " said lo^, ro vagal* ^ to agpii io 

tha sX TOSh v * soos sa loo 

> s O X- x \^ Ox VO 

tMt staid Mgkir praseaoa oagaiitoda is applied doriog 
iaholatise rod s&id I ova a pressors oegeitode is applied 
do r 1 og o aha 1 a t too . 

10. Pha ssehhod oa set forth in claim f vhereio raid 
as oltortog stop ioeladas aaaaitoriog at laa.sf ooa of esid 

N * x as, ^ op oooa fl« v 

l>r^^ f ^ got flowing heteooaa said — asd tts elrv*\ of 
^ — 8 gat leaf, 

11. the aatkod as aat forth io s3aoo S ioetedlog tto 
adhitaUmal atap of <xmtimaally »|>t«ttog sold soloes log 
atop, 

la, Ida metlaad at aot forth la. olale 1 oharoio salt 

sdx ^e S hssaahlas ga« a* s salts taat to hU aaotiooooa flda at 
Isoaathiog got, 

1.3 , loo oathod as sot forth io tlaio 1 stsssaio aoiO 

salary asx V «.*ds tselsdas easest; lag saPS ttghes pressors 



laafaiiaata waasa. «M infftou&tttZMKnui flow rata is g»t« ttaaa 
aaial v.v Lofti ia . v s pr^su^ 

aa vX s nO\ x iaataataaaoaa flaa? rata ia lasa than 

aaid rafaaaaoa iaatiaia, 

14, " a»tb<Nl aat s a. in olaim r "oa^ia ^ . 
processing atop iaaiapaa a pao^ioaaXp 

Ttlut of aaid - o v laodeia to prarida aa aoijaatad 
aalna ttaaaaofd 

15, Pas aatdad ^rth irs s< adaraia 
prarloaaip dafamaiaad aaiaa of aaid rof aroooa iodloia is* 
x $ 0 N s aaaaavs 

II. Paa aat! x « art a, " s I! aiaaaa 

ps: ; >ai^g atop laal ia*§ diaat paoeeaaiop faid 

ioaiaadaaaaoaa floa t« to proTido a imo aaaaaga at id 

tl ^ of baaaadiag paa aaaaldiag - ^ df pao\d 

at x " * dlaat aas ^ of aalal ra* -adiola 

IP, Tba «s#«hoa as «§at tart a ia ^dMa IS aP^rota «c^i^ 

paoaaajsiap atop atatitiaaallp iaialaalaa t^cosad proc^^si^ of 

* * N x ^ s >a * a v «> n > ^ - » to 

pamalda a aaaaaaa of tiro oat flaw of laraatM.ag gaa to aaoa 
a patiaat too aaaa, apoataaaoaa patiaav traatd aa a aaa n<P 
ooppooaat of aaid aafaaaooo ioaliaia. 

ii, ffao aaddod at art f grata io olaia If adaaaia aaia 
paaoassaiag atop additiaaabag ioaaiaidsa >fMs: s pagcaaalag of 
aaid laataataaaaaaa ftaa r&t^ aad dba ^ v ^ at aatd 

aaiaatiag atop to praaida a aaaaara at «*id inataotaaaoaa 
flow aaaa at Pda aod af aalaotad paodsaa; aaairatoag apoXass 
aa < * * 



37 

If, Odo oostdod ao oot fortd ia. oloiu. I a wdarsla owdl 

float, ao< ;>od M tdd^a 3^* • ot^§>« - . wxrrdaa out 

aloodtaooowaly, 

20* i \«h a r^th in doxoio t 

alss iim thix<% % d *$ 

earvi«d out rapotiti^slo , 

21, Odo oatdvd -o; NNV lortd ir; " 0 ^rels $ ? N 

Odiof pooooooiog otop " " ,N o soda saeoud prooooodoo srt^p 

vd. sic aMMMrartt of ta ln«t:4a»t«&< flow sola at 
oodi of stM i»l«t-M pot loot oopiootory oyolas differs frooj 
—id oaforooc^ iodioia. 

12, Ida »tho<J as oof forth lo olalo d idlooalo said 

? v ^ N N ^ s. co \^ dp nov of droothino 

pot soot , 

23, Idas ooodod sat footd lo aloio 1 8s&*4 
msoltootop of looat ouo of soda fiowo looludaa ooodisauaX 
$so>od 1 osris&g fcM^of . 

24. Oh* ^otdoa %a s«i foold io elsis c* vo«ado sola 
iaaoo«.#i:§ig tMoaot * 

aS, N dO \V«\ s ^ ..Old s x \ , yO, \ 

uo\>; u;st\ N ^a looas ooo .ot sool uwt ^ t *\ . so* o oso 
gold TOforomso ladioia daciodoo ua list too dotd of aold 
Issadsotassaoot fldoa sats sssd Id aofosasaoa Lsdloio 

3d' „ aoo o x * n , s id 

loaat ooa of sola digdor aad looor ooosau.&o oaswitodos :;.o o 



aatataatiaitg aaartaat pr««^rt aaagaiaadr. 



tls.# aiaaag of a patient v&o is oaaatMag i» rspatM 

t \\ \ n\ \ s \ » 

ox,, gdara co^rissi^gt 

gxa flaw g<® aaaaa tc g S Itaa. gaaa 

$ftftj 

XgOvX v v. \ fiOV s 

road gas? from raid t X s a a a^aasys to tata airway of 

aaotx a gaiiaat? 

aadauat raaaaa tor allowing aa aataaaat flow of 
road gar to grass from Ida aiaaag of ^arh a gatirat? 

p»iw» oorarollar saaaaa aaagaradta with said 
tic aaiaai; arrays aaida raaa ig iloa xaid 

aaia: ^ asm foa ;Sa liars u s '\ s ^ £ aaa 

gariaat at rrlaotixaalg xaaaiaala gar it iw groaaarag? 

mooitariog ramos for samitoriag ida flow rata of 
at s ^ n ^ a I aait g^-aa aada > *Haaag; 

groaaaaaoa aaaaax xahiat; la r rtia aitd aait 
o. c> -vs^, v , oraaaa ta ^aovlda a tirrr trttela rasaaarga ' 
to Sv aartaasaaaoar *i v* -aa-a of ra~ v 

raid ixaaoaaaaa aaaaa baiag iaxadar roagaaaa-Ia 
vita tait raasaitoaiug raarar so gaaaaida r rafara.aoa iadioir 
ooraargaaa.iag to aa aggaaaiaata aaaaaga tloa rata of road 
gaai 

daoiaioo maaaa ogaralrla to aiitiasa at laart to§ 
at rata fiart iaciiola aad aaid rafaaaara iadioia to 
<uU «! oao\ > v x ^ n x r aa^ a\\ 

ptaaraa $ aol! 

raid daoiaioa aaaar aaiog aoogaaadia with raid 
gaaraaaa ooataollaa aaaar ra ooafaal tda prsssia of raoa 
gar aitdia saatal aagglg aaaar tor aaagiag ttr graaaara 
sagpiiad aitaiia tda aiaarg at aaad a gatiaat ia raagoara to 



Si 

\ n n v s Ua i o! tla of »ai N ato\\ *ad 

aapirata ^ ptuumm la a s tbot tbe p § , 

appliad La Oho pm.ti»t*a alnay dariag said inspiratory 
pha*^ ' -tsr td« . sitiao pddaa 

thsaoia daaiap asid axpyiaataay phaassr 



ai , TPs. apparatus? as? Eat 

said, first iodioia oasaaspoads 
rata of aaad oaa in aaid. aatatl 
Isdliela ^uks^ to as; apps 

sash gas? i:a said supply aaaas . 



forth la olaia a? asa- 
fca aa ira^taat^aaotta tlaa 
•■ sassx „ ' 1 rata, 

aisssts aassapo f loo rata at 



as, dha oppasatss aa tat forth io oiaio 27 adsasaia 

aaid daaisioo aaaaas is aparablo ta atiiisa doth of said 
first ia ait ^a 5 * as safaxssaoa lacd-^* f\ 
cpa^*a>a odjast s^ai prassaaos aaotratlar aaana to 
<^tv\ x " s a v xph^f ptawxxxa vo v tAa > s ho ut\^\ N f aaad a 
pstiaat aixaa aaid fist iodioia orgaads said v>>^ 
l^at-^-\^, aad ta praatda a loaaar praaaxrss sdthio tha oixastt 
of axxsd a patioot ^doxx said firsp ixxdisia is? lass tdar said 

30* Pisa apparatus at sot farad ia aiaia if atxarsia 

aaid paoosssar assaaa iasiadas psooossiog aiaaaatt aparatda 
ta ad;|att aa orisiiari xaaixxa at aaid xaxloraasa iadisia ta 
praalda aa sdiaatad saioo tdaroof, 

31* Ttxa x aa as tot fosth x x , axa? is s ^ 

aaid prosassixaa aloxaaata ixxolodo assaxxs tar praooaaisss said 
x<.xva s ta t^a\x , v. ^ xao a \ a, x ^ t ,v \ ? ox 

sooh paa vitlalo aaid aappip potass aa a ft rat oosspaaoaa xd 
s a x o x. . v aoa tod ia ia . 

3S.v so appasxa? s * forth ... it adoaaia 



said praaassiag olaaaaats faaidar iaaisda for 

ps s § <l titux Is $ md <m.ux ostas % iadi ,.s ao 

£ i N « • saoaoa w atuu pply aaa 

during ^ p**0*t«tt»&a»fel« tloa poriad as a 
of s&M zatrnxmuom fadioia* 



33. taa aopaaatss as safe foafed ia claim 32 wdarsio 

aaid paaclataa^inabla tiaa paaiod is a siogia aoasalafca 
fea a\ aio af s aad in s 

aaaia aad ana asp^ oaaia ia sapaaaaa. 



34. idaa appas i as sat: totti I tlaiss 33 wo,® Is 

said graaasaiag alamasds lostdar iaada^a aaaas far 
pxxaaasaiag said first ladisis fea pi >&m s »S s h* 

smlua said first io la a tds So so;; aaa 
baaatfeiaa opals by sxada a patiasxt as a third ocs%pomait af 
said raiasaaasa iaaiiaia. 



3S, iias aa ssa tarfed 2? wdorair, 

said ooaiaosdmg auaatas is aparadda for aaosiauailp 
axssitosiop feds flow aafea af at .laast aaa of said supply aoa 



said psaaassos ssaaas iosladai first aad saaaosl prooassar 
aaaasp aaspsstisadgv addd aoa af said first aad saooad. 
paa as Is ng « * la ad'^ , sariog rasas 

ta vv n x n a s x a I 

aad ..v : v -aaassas is»&ssia txaisaa sasparapls aitd as la aaa 
of saix.x * aasaor asassx ;saalda aaxx- . . xasaa ladisia. 



aaid Paoisiaa oaaaa fa aparadla to afeliiss dotd af said 
first iodioia and said aafaraaaa iadiaia So idaaaify sda 



4S 

o«i»«R«t of s«M ioopioidtotp «o<t <^ir»*<MY plmtss, 



38, t o .... ; , 

ooopoiolop ttm atop.s* of 5 

\\^\\ln^ \oo p go^ toooo ^ c-o for 

V\w , by ^ 5>ati^nt; 

pp p loop a s \\ v b |>s « v 

gas* to tto oiroap of 000& a pot foot:? 

porodttiop 00 oopiooOopp fioo of; — eo. boootoing 
poo to poso iro:o aoob o patieodo 

oooitoriop ot loast 000 of sold f lows? to datoot 
floo <ooodiddooas of stio itbiop g*< uss 000b a 

aod tbo oirooy of 0000. a p»tiwt 1 

t A from mid aooiooofog, dotoroioiog 00 toaot 000 of 
ao iosotootoooooa flow 00O0 oof 00 aoooapo tloo ooto of soot 



x otidloitg toid at Xooot 000 of $otid loattotooooua 

fl ft aad told o*«o flov rota Msn-oiifp tt„ 

oeamooaoato of oaob iooplaottoay aad o; loatopp plm« 
patiootoa roopiroOioo cpoioj aod 
i oooodioottog too pooiaotta aiooop poaa.^ooo oitb 

0000 s ^ s N N \px^ 

^>Hfy» to ma.imtdi« positioo io Oho potioorda airoopg 

^ ^ og o\^ Loapirota old o\ sN \ 

pdkooo oitt tbo saagoitodo of aaid potitioa paotaora 
maiotofood dooirpr saflootod 0000 of staid aapirttoao ptoaoas 
io. oofd sagaaaapp oaviot loot tbaa aapaitodo of aaid 
pot it too pooooor# aoaiotaitad dorlog tbo ooopootfoo 
ioaootiotolp poaeodiog ioapiootary pbo^oo. 

3f k tot s»tdod 00 xsot footd io oloio 38 odoaoo.io aaid 

##fc#rMi^t^0 'tittftft iisdlmi^# #^»tdiog soold ot taoot 000 of 
at iottoataoaoaa tloo otto aaat 00 ooorapo flow roto of lott 
booaotbiop paa ffowfop botaoaoa toot o soooooo ooal tloo aioaog 



of aood a patiaato 



ii 



«* »t^sd a# s«t forth iu ala.to 38 said 

dataoaiolog: atop iooXodas coat.toua.liy dotooaiolug at laast 

ox Ov v v o.da oo x x aat \ v v sn,^ s\\s 

of auoa fer«*tfei&9 gat « 



41s .o x; & v 

dotaaoi.oiog of toast ooo of s iao^doootooooos flow oato mod 
aa moo \ lltm oats is ; - ^t^rmintog ; t of smi<t 
\ov . ^ floo \a , -\ d wors^^s 

said atiltoiog at toast ooo of sold ioottaoO;ao^aoas floa rsts 
sod a 00 x L : lodos odd s i 

iostaotoooooo flow rote aod ;ooid aootmga flow rate . 



it, 

so, N ^ v sold p< pra^ooss 1 oi ddooins at 

loaoo 000 of sold ooptostoop aod ooid v v\ pdaaass is* 

o aoosto.ot oogoitooio of pooitioo poassooo. 

43. ddo aod aod ^ » forth to dlaio of ddoroto s.s If 
pooloAoo posssoora is aaiosoiaad saa#t tot lolly sosditouoo^ly 
to ^^iaot^m aio^v 

44 . O aaodood a§ tssavdoag; sloop apoos. opTolooao 

,uvUvv ^ ooopli N 00 n x raa \ 0 pas Nn > o 
000000 too doil-owy to t&o oiowoy of a potiaot at oalootod 
Mgdoo aool .lotoaa prooaooo ssopaitada^ at loost 00 groat, ass 

pooaittiag ao osdooot flow of sood draathiop gao 
to pass ftoax oaoa a pat loot 1 

oooitoatop at soaot 0-00 of aaid liooo to dotoot 
ao t.ootsotooaous flow ooto of gold dsooodiag poai 



43 

pataawaiag saiaatad paramatar.t iaaladiag said 
laitMttttoui ilaa rata :a gaa: Ida a **£*x*xum Indicia 
corr^s^^v™ s to aa ararain* £1 >w rata ai sasdf ; raaa.dlag 
ym$ aad 

5 Usdag «v ^ at of ®s u ^«®c^ x\ 

rata aad euaid raiaraaaa irdiaia to aalaat w of gaid 
digaor aad raid Iwsr prattaaa ag^-v for d tappig 

flov- ? tdiag gat : aaaas; tdat . I jrdat gratt 

aaga; ^ agplia< at^aaa « d^rtag go. 

10 iadalatioa aad aaM loww aagaioodg it \\v 

tdat I > olaa; aatita 1 datiaa. 

4S. da «u\ i rtd ia I ddarala 

^ n % flow aata atfl vw\aoa flow rats of aaid 

IS drag fa ^ N ! \ gad n 

tli rat at said I ^d-g ^as flo\d ■ a.a-ataa tadl 
gogiroa aad ada airway of aaad a patiaaaa 

if , dda aatdad at tat faaid ia oitim 44 adaraia taia 

:it agaaitariag at I rat a aaa of aaM tdaag ' o^ir^^ 
aoodtaaiag tdaraat* 

47, tag aatdad kt stt foatt ia ^ ua 44 * ara ia *U 

M pm*imm&m aiaagaof * 

it, alia gaaddad ag a at fartd ia claim 44 wdoraia said 

aaiditdag at iaasst aaa af aaid iagtaaaaaaoas; flaw rata ttd. 



aii^Q/t, 
/a Vx 



44 



said , % iafcia ufciU using t . : &z &&±a 
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Fallow :tr^tittit# of £&t«mt 
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